Analysis of the involvement of human N-acetyltransferase 1 in the genotoxic activation of bladder carcinogenic arylamines using a SOS/umu assay system.
Human acetyltransferase genes NAT1 or NAT2 were expressed in a Salmonella typhimurium strain used to detect the genotoxicity of bladder carcinogens. To clarify whether the human and rodent bladder carcinogenic arylamines are activated via either NAT1 or NAT2 to cause genotoxicity, a SOS/umu genotoxicity assay was used, with the strains S. typhimurium NM6001 (NAT1-overexpressing strain), S. typhimurium NM6002 (NAT2-overexpressing strain), and S. typhimurium NM6000 (O-AT-deficient parent strain). Genotoxicity was measured by induction of SOS/umuC gene expression in the system, which contained both an umuC"lacZ fusion gene and NAT1 or NAT2 plasmids. 4-Aminobiphenyl, 2-acetylaminofluorene, beta-naphthylamine, o-tolidine, o-anisidine, and benzidine exhibited dose-dependent induction of the umuC gene in strain NM6001. Although the induction of umuC by these chemicals was observed in the NM6002 strain, the induction was considerably lower than in the NM6001 strain. In the parent strain, NM6000, none of these compounds induced umuC gene expression. We also determined activation of these chemicals by recombinant human cytochrome P450 (P450 or CYP) 1A2 enzyme in three S. typhimurium tester strains. The activation of the chemicals was stronger in the NM6001 strain than that in NM6002. The specific NAT1 inhibitor 5-iodosalicylic acid inhibited umuC gene expression induced by aromatic amines used. These results could provide evidence that the bladder carcinogenic aromatic amines are mainly activated by the NAT1 enzyme to produce DNA damage rather than NAT2. The NAT1-overexpressing strain can be used to determine the genotoxic activation of bladder carcinogenic arylamines in the umu test and could provide a tool for predicting the carcinogenic potential of arylamines.